INTRODUCTION {#sec1-1}
============

Internal resorption (IR) is a pathologic intra-radicular process that rarely involves permanent teeth during which transforming pulp cells resorb dentinal walls. The exact cause of IR is unknown; however, chronic inflammation of coronal pulp tissues and loss of predentin following traumatic injuries have been stated as the major reasons for starting IR.\[[@ref1]\]

Clinically IR has usually no symptoms and diagnose during routine radiographic examination.\[[@ref1][@ref2]\] Radiographically, IR illustrates a uniform radiolucent lesion inside the root canal space that disturbs root canal natural outline and its relation with the root canal space would not displace following obtaining radiographic images with different angulations.\[[@ref1]--[@ref3]\]

Most authors suggested immediate treatment of IR following diagnosis to stop more dentine destruction and prevent perforation of the root canal wall.\[[@ref1][@ref2]\] The treatment of IR is to remove vital tissues from the root canal space to prevent further resorption of dentine. The strategy for treatment of non-perforating IR is mainly based on using NaOCl irrigation for dissolving vital tissues that culprit for the IR and dressing the root canal space with calcium hydroxide (CH) between the appointments for dissolving and removing the rest of the pulp tissues.\[[@ref1][@ref2]\]

Mineral trioxide aggregate (MTA) has been widely used as root-end filling material, pulp capping agent and perforation repair material.\[[@ref4]\] MTA is a material mainly consists of calcium, silica, and bismuth oxide.\[[@ref5][@ref6]\] Several case reports have used MTA for nonsurgical and surgical treatment of internal resorption with perforations in primary and permanent teeth.\[[@ref7]--[@ref12]\] However, none of those case reports represented surgical intervention for treating internal resorption with unfavorable crown-to-root ratio. This report presents a case with a history of trauma and root perforation due to extensive internal resorption and very poor prognosis because of unfavorable crown-to-root ratio that successfully treated by a surgical intervention.

CASE REPORT {#sec1-2}
===========

A 22 year old female was admitted to the postgraduate endodontic clinic for treating her right maxillary central incisor (tooth No. 8). She had no remarkable medical history and her chief complaint was tooth mobility and yellowish discoloration in addition to the presence of a sinus tract above the tooth No.8 \[[Figure 1a](#F1){ref-type="fig"}\]. Patient\'s past dental history illustrated that she had a complicated crown fracture 15 years ago which was treated by a general practitioner. Radiographic examination showed an extensive internal resorption defect and several swimming gutta-percha cones inside the root canal space \[[Figure 1b](#F1){ref-type="fig"}\]. The results of sensibility tests (heat test, cold test, and electric pulp tester) were normal for all maxillary anterior teeth except for the tooth No.8 that was not responded to the tests. During dental examination grade II mobility and probing depth of 6 mm at the buccal aspect of the tooth as well as patient tenderness in percussion and palpation had been noticed. Based on radiographic size of the resorption and pocket depth the prognosis was considered very poor to hopeless. Other treatment options such as replacement of the tooth with a single tooth implant or fixed prosthetic restoration was recommended to the patient; however, she refused to accept those treatment options and insisted in retaining her tooth despite extremely poor prognosis. Therefore, after administrating 2% lidocaine with 1/80000 epinephrine (Darupakhsh, Tehran, Iran) as anesthetic solution, rubber dam was placed and a standard access cavity was prepared. The gutta-percha cones were removed and the root canal was instrumented and irrigated. Severe bleeding was encountered during gutta-perch removal; therefore, the root canal was dressed with a thick CH paste (Golchai, Tehran, Iran) for two weeks. At the second visit the bleeding was not stopped and surgical interventional was recommended for overcoming the bleeding. The patient was instructed to use 0.2% chlorhexidin mouth wash from 48 h before surgical intervention. A rectangular full mucoperiosteal flap was prepared. After raising the flap we have encountered no bone at the buccal aspect of the right maxillary incisor and the apical part of the root had no attachment to the rest of the tooth structure due to extensive internal resorption. Therefore, the apical part was removed \[[Figure 1c](#F1){ref-type="fig"}\] and the coronal part of the tooth was filled with gray MTA (ProRoot MTA, Maillifere, Dentsply, Balligues, Switzerland) as root canal filling material through the access cavity \[[Figure 1d](#F1){ref-type="fig"}\]. The coronal level of root filling was up to the cervical part of the tooth and a moist cotton pellet was placed over MTA before placing temporary restoration. Bone auto graft which was prepared from the wall of apical part of the tooth No.8 was used for periodontal regenerative process and placed over the buccal aspect of the root before suturing. Then the flap was sutured (4/0 Silk sutures, GC, Tehran, Iran) and the anterior teeth were splinted by wire composite resin for 2 weeks. Patient was prepared with conventional postsurgical instructions in addition to use soft diet during next couple of days after surgery. After 5 days the sutures were removed and the access cavity was restored with compost resin. Two weeks after surgery the splint was removed. Fourteen months later patient was completely symptom free with normal mobility as well as 2-3 mm gingival pocket depth at all aspects of the tooth and radiographic image showed favorable healing \[Figures [2a](#F2){ref-type="fig"} and [2b](#F2){ref-type="fig"}\]. Two years after surgical intervention, the esthetic was improved by providing a new composite resin restoration \[[Figure 2c](#F2){ref-type="fig"}\]. Three years after treatment the patient has been still enjoying normal mobility \[[Figure 2d](#F2){ref-type="fig"}\].

![(a and b) Photographic and radiographic view of tooth No.8 showed discoloration and extensive internal resorption and several swimming gutta-percha cones inside the root canal. (c) Apical segment of the root was removed during surgery. (d) Radiographic image of root canal obturation with mineral trioxide aggregate](JCD-15-388-g001){#F1}

![(a) Periapical radiograph 14 months following surgery. (b) Pocket depth was normal after 14 months. (c) Esthetic of the tooth No. 8 was improved by restorative procedure. (d) Periapical radiograph 3 years after treatment](JCD-15-388-g002){#F2}

DISCUSSION {#sec1-3}
==========

This case report illustrates a successful treatment of root perforation due to extensive internal resorption by surgical intervention and use of MTA as root filling material.

Several case reports have been published that represented successful surgical and nonsurgical treatment of internal resorption with MTA.\[[@ref7]--[@ref12]\] Ideally, nonsurgical treatment of perforating resorption is always advocated\[[@ref13]\]; however, in the present case, the authors encountered persistent bleeding which was not controlled with irrigation and CH dressing between the appointments. Surgical intervention revealed that separation of the apical part of the root from the coronal part made it impossible to overcome the bleeding even if more appointments had been scheduled. There was very difficult to be sure about the separation of apical part of the root with routine radiographic imaging. For this reason, we suggest that during treatment of extensive IR when persistent bleeding was encountered, that is not controlled with irrigation and CH dressing, the possibility of root separation should be considered. Cone beam computed tomography has been suggested as reasonable equipment for 3 dimensions tooth structure evaluation particularly detecting pathologic changes in root structure whenever perforating internal resorption has been encountered by a clinician.\[[@ref3][@ref12]\]

In a case series study, Caliskan and Turkun\[[@ref2]\] have reported 3 out of 28 cases needed surgical intervention for treating internal resorption cases that did not respond to nonsurgical treatment. However, they did not use MTA as perforation repair material. It has been generally accepted that MTA has osteo-inductive and osteo-conductive ability.\[[@ref14][@ref15]\] Patel *et al*,\[[@ref1]\] in their review of literature recommended MTA as the material of choice for treating internal resorption in case of root perforation due to the pathologic process. In the present case, MTA was used as root canal filling material when we encountered the separation of apical part of the tooth from the coronal part during the surgery.

The chance of re-mineralization in perforating internal resorption reported poor.\[[@ref2]\] Caliskan and Turkun\[[@ref2]\] have believed that the presence of a periodontal pocket even if it could not be probed is the reason for the failure. In the present case, bone loss at the buccal aspect of the root and separation of root apical part can be considered as the causes of unsuccessful nonsurgical attempt for overcoming bleeding.

Crown-to-root ratio has been considered as one of the most important factors for long term survival when a tooth with compromising prognosis should be treated.\[[@ref16]\] A recent review on crown-to-root ratio from prosthodontic point of view has emphasized that decision on keeping a tooth or removing it should be made case by case.\[[@ref17]\] In the present case, despite unfavorable crown-to-root ratio, patient enjoyed normal mobility, pocket depth, and reasonable esthetic up to 3 years after surgery. Absence of traumatic occlusion and immediate splinting following surgery help patient to have successful treatment.

Absence of buccal cortical bone has been shown as one of the signs that may occur by a primary endodontic lesion.\[[@ref18]\] In the present case, perforating internal resorption can be assumed as the cause of bone loss at the buccal aspect of the root. Therefore, providing bone auto graft during surgery as well as sealing the root canal with MTA and removing apical part of the root may be considered as the reasons for enjoying successful treatment.

The importance of short and long time follow-up in teeth with a history of trauma has been emphasized for preventing unfavorable results.\[[@ref19][@ref20]\] In the present case, patient had a history of trauma 15 years before admitting to the clinic. Inadequate previous treatment and remaining inflamed tissue inside the root canal space could be considered as the cause of perforating internal resorption.

The presented case illustrates a successful surgical treatment of a perforating internal resorption that remained asymptomatic for 3 years following treatment. Patient is very satisfied with the results of the treatment keeping her own tooth despite poor prognosis at the early evaluation.
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